Structure dictates function. Nowhere is this more apparent than in biological systems. The base of the famous Watson-Crick DNA structure discovery is the insight into the structure of genetic material, e.g., DNA, at molecular level. Many biological phenomena can be traced back to fundamental properties of molecular components. Properties of related fragments and molecules, such as nucleosides and analogues, are fundamental to the understanding of complex structures such as proteins in biological materials, drug discovery and even in novel electronic and optoelectronic devices based on or modified by molecular species. Recent development in quantum chemistry, synchrotron sourced spectroscopy and supercomputing facilities allows larger biological molecules to be accurately studied. Structures and properties of biomolecules such as amino acids, DNA/RNA bases and nucleosides are fundamental to the understanding of functions and complex structures such as DNA/RNA and proteins in biological materials, drug discovery and even in novel electronic and optoelectronic devices.
There is no single method which is best to deal with all biological processes. A number of obstacles in computational biochemistry hinder the accurate prediction of structures, properties and spectroscopy of larger biomolecules, such as electron correlation, molecule size, computational resources and appropriate quantum mechanical models (theory and basis set). Shape or conformation is one of the most important issues in biochemistry. Crick indicated "if you want to know function, study shape". Adequate prediction of conformations and their properties for biomolecules is not particularly effective in many quantum mechanical methods. The results from the project will be published in high impact peer reviewed international journals, as evidenced by the CI's strong track record in the past five years with 36 internationally refereed publications (please see http://www.it.swin.edu.au/personal/fwang/PubList_FWang.html). High international profiles of the CI (see invited speakers at http://www.iccmse.org/) and her collaborators ensure that the outcome will be disseminated at international and national conferences to achieve a wider recognition, and to diffuse into cross-disciplinary areas through 
The anticipated outcome is
• to continue to publish in high impact internationally refereed journals and conferences; • to enhance international collaborations and cross disciplinary interaction;
• to communicate with wider community with high impact recognition and • to attract research funding from Australian and international funding agencies.
Future work
• to explore the structure and property relationship for nucleoside antibiotics;
• to investigate larger biomolecules such as nucleosides with spectroscopic accuracy; • to link the results closely with synchrotron research experimental outcome;
• to achieve theoretical significance of assess DFT functionals and Slater basis set through the application of momentum space information.
Computational Techniques Used
Computational electronic structural calculations and theoretical molecular spectroscopic techniques are combined in the project.
Electronic structural calculations of molecular systems are generated using computational chemistry packages available on the AC machine, such as GUASSIAN, GAMESS, ADF and Molpro etc.; Specialized programs such as AMOLD and HEMS will undergo continuous modification to achieve the goals of user friendly and modular. New interfaces to bridge the output from electronic structural calculations are under development and recently, the group has achieved an interface between ADF to HEMS to ensure newly developed DFT V XC functions and the assessment of Slater basis sets are
